Experimental Section
Materials and Sample Preparations. POSS-PDI-POSS conjugates 1 and 2 and compound 3 were synthesized according to literature procedures. S1-S3 Small, thin, belt-shaped crystals were prepared via different crystal growth procedures for structural determination. A solution (typically, 0.01 (w/v) % in tetrahydrofuran, or THF) was cast on carbon-coated mica surfaces and the sample was allowed to crystalize with slow evaporation in a controlled atmosphere saturated with THF, a method called "slow evaporation induced crystallization". After that, the single crystals were collected on copper grids for transmission electron microscopy (TEM). Larger crystals were grown by slow-diffusion of the poor solvent (e.g. methanol) into the solution in a good solvent (e.g. chloroform), a method called "slow diffusion induced crystallization". The process was carried out in a sealed test tube with the dense good solvent solution as the bottom layer and the light poor solvent as the upper layer, and the mixed solvent as the middle layer. The solubility of PDI decreases as the good and poor solvent slowly diffuse into each other. The red belt-shaped single crystals were formed at the interface and collected for 1D wide angle X-ray diffraction (WAXD), four element single crystal X-ray diffraction, polarized light microscopy (PLM), UV-vis absorption and photoluminence experiments.
Instrument and Characterization. Ultra-violet and visible (UV-Vis) spectra were recorded on a Lambda 35 (Perkin Elmer) spectrophotometer. The excitation and emission spectra of the samples were recorded on a FP-6600 steady-state fluorescence spectrophotometer (analysis range 200-800 nm with a resolution of 1 nm). The solution fluorescent quantum yields were measured using Rhodamine 6G in ethanol solution as a standard with a known quantum yield of 86% S4 where the subscript unk and std represents the sample and the standard, respectively; Φ is the fluorescent quantum yield; I is the integrated emission intensity; A is the absorbance at the excitation wavelength; and η is the refractive index of the corresponding solution.
Solid-state steady-state fluorescence spectra and fluorescence quantum yield measurements were obtained on a JASCO FP-6600 spectrofluorimeter equipped with a 60mm diameter integrating sphere accessory and corresponding software. Sample crystals and powders were placed in a 10 mm diameter holder with a quartz window. The measured spectra were blank corrected by performing measurements for the reflectance standard (Al 2 O 3 ), with the sample emission spectrum measured under the same conditions. The excitation wavelength can be chosen in the 350-750 nm range of the spectrum.
1D WAXD powder pattern was taken with a Rigaku MultiFlex 2 kW tube-anode X-ray (Cu Kα radiation) generator coupled to a diffractometer at room temperature. The samples were scanned with 1°/min scanning rate. The peak positions were calibrated using silicon powder in the high-angle region (> 15°) and silver behenate in the low-angle region (< 15°).
Crystals of 1 were coated in paratone oil, mounted on a CryoLoop™ and placed on a goniometer under a stream of nitrogen. X-ray data were collected using a Bruker Apex CCD diffractometer with graphite-monochromated Mo Kα radiation (λ = 0.71073 Å). The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. Data were corrected for absorption effects using the multi-scan method (SADABS). The structure was solved and refined using the Bruker SHELXTL Software Package. The structure was determined by full-matrix leastsquares refinement of F 2 and the selection of appropriate atoms from the generated difference map.
Crystal data for 1: eV; trap gas flow, 1.5 mL/min (Ar); IM gas flow, 22.7 mL/min (N2); sample flow rate, 10 μL/min; source temperature, 30 C; desolvation temperature, 40 C; IM traveling wave velocity, 380 m/s; IM traveling wave height, 15 V. In the tandem mass spectrometry (MS/MS) experiments, argon was used as the collision gas and the trap CE was varied from 6 to 45 eV to cause fragmentation. The sprayed solution was prepared by dissolving ~ 1 mg of sample in 1 mL of a MeOH/THF (v/v = 1:3) mixture and adding 5 μL of 10 mg/mL NaTFA in THF as the cationizing agent.
Results and Discussions on Structure Determination by SAED in TEM
As described earlier, single crystalline nano-belts can also be grown by the slow evaporation induced crystallization method. Do the two methods (namely "slow evaporation induced crystallization" and "slow diffusion induced crystallization") generate crystals with the same structure? In addition to the WAXD experiments, we also carried out Selected Area Electron Diffraction (SAED) experiments in TEM. (010), (020), (030), (040), (050), and (060) diffractions with a d-spacing of 2.09 nm for the (010) diffraction. Along the a * -axis in the SAED pattern, three layers of diffraction spots can be detected. The spot corresponding to the smallest 2θ angle on the first layer diffraction can be assigned as the (100) diffraction with a d-spacing of 1.14 nm. Therefore, the ab-plane of the 2D unit cell dimensions agrees well with the structure determined by the WAXD crystallographic analyses.
Further proof of the crystal structure was obtained from a series of SAED experiments on tilted samples. Fig. S6c shows a SAED pattern that was obtained by tilting the sample 42° clock-wise around the a*-axis of the [001] zone ED pattern. On the zero diffraction layer along the a*-axis, the diffraction pattern and the intensity ratios are identical to those shown in Fig. S6b , since the tilting is along the a*-axis. However, on the first and second diffraction layers parallel to the a*-axis, the diffraction pattern and intensity ratio are different from those in Fig 
